Nuclease protection by Drosophila DNA topoisomerase II. Enzyme/DNA contacts at the strong topoisomerase II cleavage sites.
A DNA consensus sequence for topoisomerase II cleavage sites was derived previously based on a statistical analysis of the nucleotide sequences around 16 sites that can be efficiently cleaved by Drosophila topoisomerase II (Sander, M., and Hsieh, T. (1985) Nucleic Acids Res. 13, 1057-1072). A synthetic 21-mer DNA sequence containing this cleavage consensus sequence was cloned into a plasmid vector, and DNA topoisomerase II can cleave this sequence at the position predicted by the cleavage consensus sequence. DNase I footprint analysis showed that topoisomerase II can protect a region of approximately 25 nucleotides in both strands of the duplex DNA, with the cleavage site located near the center of the protected region. Similar correlation between the DNase I footprints and strong topoisomerase II cleavage sites has been observed in the intergenic region of the divergent HSP70 genes. This analysis therefore suggests that the strong DNA cleavage sites of Drosophila topoisomerase II likely correspond to specific DNA-binding sites of this enzyme. Furthermore, the extent of DNA contacts made by this enzyme suggests that eucaryotic topoisomerase II, in contrast to bacterial DNA bacterial DNA gyrase, cannot form a complex with extensive DNA wrapping around the enzyme. The absence of DNA wrapping is probably the mechanistic basis for the lack of DNA supercoiling action for eucaryotic topoisomerase II.